booking into the antenatal clinic at Northwick Park Hospital.
PATIENTS AND METHODS

Retrospective study
We reviewed all pregnancies producing major congenital abnormalities in the years 1982-1984. In addition, all pregnancies in the years 1977-1984 resulting in a child with a neural tube defect, including miscarriages and terminations, were studied. Information was obtained by inspection of the obstetric records of each individual rnother. Records could not be traced in six cases.
Study of the incidence and outcome of anaesthesia
Over a 2-month period, 471 mothers booking consecutively at the antenatal clinic were asked to give details of any anaesthetics given in the 12-month period preceding booking. Clinical details were obtained from case notes where necessary. Each mother was then followed until delivery, when the condition of the infant was recorded.
RESULTS
Retrospective study
There were 53 infants with neural tube defects (25 with anencephaly and 28 with spina bifida) out of a total booking of 26222 pregnancies (2.02/1000). Only one mother received a general anaesthetic during or immediately before pregnancy. She had a previous history of four mid-trimester miscarriages and a Shirodkar suture was inserted under general anaesthesia at 12 weeks gestation. During routine scanning at 16 weeks gestation she was found to be carrying a fetus with spina bifida and the pregnancy was subsequently terminated. As the anaesthetic was administered after the organogenic period relevant to spina bifida, it was unlikely to have played any part in the outcome.
There were 97 other major congenital defects during the years 1982-1984 (table I) . None of the mothers received an anaesthetic during or just preceding her pregnancy.
Study of the incidence and outcome of anaesthesia
Seventy-two of the 471 mothers received 76 anaesthetics in the year before first attendance at the antenatal clinic, an annual incidence of 16.1 % (table II) . Of these, 70 anaesthetics were administered to 66 women before the last menstrual period (LMP) (table II). Six mothers were anaesthetized during pregnancy, two at the time of the LMP and four between 11 and 14 weeks gestation (table III) .
The 399 women who were not anaesthetized produced eight abnormal fetuses or babies (20/1000), including one with spina bifida (table  II) . The 66 women who were anaesthetized before the LMP produced one abnormal baby, one still birth and one miscarriage with normal pathology. Four babies could not be traced as the mothers had moved out of the area. They last attended the antenatal clinic at 16, 17, 23 and 34 weeks gestation, respectively. The six mothers who received an anaesthetic during pregnancy delivered four normal babies (table III) . Two women miscarried, one after an anaesthetic for insertion of a Shirodkar suture at 14 weeks gestation. She had a previous history of early spontaneous labour and miscarried 5 weeks after the anaesthetic. The second mother had an appendicectomy at 11 weeks gestation and was found to have a missed abortion when she booked into the antenatal clinic at 16 weeks. Both fetuses were found to be normal on pathological examination.
The 471 women were comparable demographically by age to the population attending the Northwick Park Obstetric Unit (table IV) 
DISCUSSION
In 150 infants born with spina bifida or major congenital abnormality, none of these defects could be attributed to an anaesthetic administered to the mother during or immediately before pregnancy. This does not disprove the possibility that anaesthetics, and nitrous oxide in particular, can be fetotoxic in the human species, but it suggests that anaesthesia is not a major aetiological factor. We thought that this might be the result of few anaesthetics being given to this group of comparatively healthy women. However, this view was not supported by the prospective study, in which the incidence of anaesthesia was 16.1% during the 12 months before first attendance at the antenatal clinic.
The 70 anaesthetics given during the period of approximately 9 months before the start of pregnancy corresponds to an annual incidence of anaesthesia of about 20%. Although no precise figures are available, it seems likely that the national incidence of anaesthesia in the U.K. is about 5% (10000 per annum in the average district of 200000 (Report, 1978) ). Thus the incidence in this group of relatively healthy, younger women appeared to be about four times the national average. This apparent anomaly is explained by the fact that nearly 70% of the anaesthetics were related to fertility (table V) .
During pregnancy, the six anaesthetics (1.3 % of mothers) corresponded to an annual incidence of only 1.7 %, which is well below the average for the general population and one-tenth the incidence for the 9 months preceding pregnancy. The incidence of surgery during pregnancy in our small series is in line with the much larger series of Shnider and Webster (1965) who reported surgery in 1.6 % of pregnancies, although less than one-half the operations were under general anaesthesia (table VI) during the first two trimesters in 2.2% of pregnancies. A very much lower incidence of surgery during pregnancy was reported by Smith (1963) , who found only 0.36%, and during the first trimester the incidence was only 0.13%.
The high incidence of miscarriage following anaesthetics administered during the first trimester (two out of six in this study) is well known (Brodsky et al., 1980; Duncan, Pope and Cohen, 1985) . Stress or the condition requiring the anaesthetic are more than sufficient to explain the high miscarriage rate without the need to implicate the anaesthetic itself.
In the study of the incidence and outcome of anaesthesia, no mother who had received an anaesthetic during pregnancy or in the period of approximately 9 months before first attendance at the ante-natal clinic was delivered of an infant with a major congenital abnormality. Although this part of the study has indicated an unexpectedly high incidence of anaesthesia in childbearing women, it is much too small to assess the possibility that anaesthesia may be fetotoxic. However, the studies listed in table VI are unanimous in their view that no positive relationship has been demonstrated between either anaesthesia or surgery and fetal abnormalities. Slater (1970) reported delivery of a normal baby to a woman who had received multiple anaesthetics during pregnancy, although nitrous oxide was included only in the first. Shnider and Webster (1965) took the cautious view that data from a much larger number of pregnant surgical patients must be collected before the effects of anaesthetic drugs on the human fetus are known. However, the unanimity of the substantial body of evidence in table VI, together with the negative findings of the present study, make it increasingly unlikely that there is a significant risk to the fetus in the administration of an anaesthetic in early pregnancy. The increased likelihood of miscarriage is explicable without implicating the anaesthetic itself. The present epidemiological evidence does not appear to provide grounds for recommending termination of pregnancy in a women who is anaesthetized in early pregnancy.
Two aspects of the problem give grounds for caution. First, the period of critical organogenesis is very short, and there is still a paucity of information regarding anaesthetics administered at this time, although this may be resolved in the full publication of the data of Duncan, Pope and Cohen (1985) . Second, for reasons outlined in the introduction, there can be no doubt that nitrous oxide has fetotoxic potential. We believe that this point outweighs the epidemiological findings of ourselves and others. Therefore, in our view, it seems inadvisable to administer nitrous oxide to any woman known to be in early pregnancy. In reaching this conclusion we are influenced by the fact that satisfactory alternatives are freely available and there can be few such patients for whom nitrous oxide is really essential. It seems likely that folinic acid (30 mg twice daily) would provide protection in such patients (Keeling et al., 1986) , and it is known to restore normal thymidine synthesis in patients who have received a prolonged administration of nitrous oxide (O'Sullivan, et al., 1981; Amos et al., 1984; Kano et al., 1984) .
